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To all whom it may concern: 

Be it known that I, Francis H. Richards, a 
citizen of the United States, residing at Hart- 
ford, in the county of Hartford and State of 
5 Connecticut, have invented certain new and 
useful Improvements in Weighing-Machines, 
of which the following is a specification. 

This invention relates to weighing - ma- 
chines, the object thereof "being to provide an 

io improved weighing apparatus comprehend- 
ing, among other improvements, improved 
means whereby the load receiver or receptacle 
discharge-opening closer can be locked open 
and released or unlocked from such locked- 

15 open position during the operation of the ma- 
chine and at the proper predetermined period ; 
improved means for locking closed such dis- 
charge-opening closer when the supply-valve 
mechanism is open and for locking closed the 

20 valve mechanism when such discharge-open- 
ing closer is open, and improved regulator 
mechanism. 

In the drawings accompanying and forming 
part of this specification, Figure 1 is a front 

25 view of this improved weighing-machine, a 
part of the regulator-hopper being broken 
away more clearly to illustrate a part of the 
mechanism. Fig. 2 is a top view of the same, 
a part of the top plate of the framework be- 

30 ing broken away for a like purpose. Figs. 3, 
4, 5, and 6 are side views, with part of the 
framework broken away, looking toward the 
left hand in Figs. 1 and 2, for the purpose of 
illustrating various positions of the operating 

35 mechanism during the operation of the ma- 
chine. Fig. 7 is a cross - sectional view of 
the lower portion of the load-receiver and 
the mechanism adjacent thereto and taken 
through the center of the machine. Figs. 8, 

40 9, 10, and 11 are cross-sectional views of the 
valve mechanism, illustrating the different 
positions of the valves. Fig. 12 is a horizontal 
sectional view of one side of the bucket and 
a top view of the closer latch or locker and 

45 lock-stops for locking the closer shut. Fig. 
13 is a side view of such locker. Fig. 14 is an 
end view of the same, looking toward the 
right in Fig. 13. Fig. 15 is a side view of a 
part of the actuating-lever intermediate the 

50 valve mechanism and the closer mechanism; 
and Fig. 16 is a view of the same, looking to- 
ward the right hand in Fig. 15. 


Similar characters designate like parts in 
all the figures of the drawings. 

As a preface to a description of this im- 55 
proved weighing-machine it will be under- 
stood that various parts and mechanisms of 
the apparatus might be more or less modified 
without departing from the general scope of 
this invention and that the valve mechanism 60 
might be operated in various other ways than 
that herein shown — for instance, in a similar 
manner to the valve mechanism of various 
machines of this character heretofore patent- 
ed by me and not deemed necessary to herein 65 
particularly specify, and, furthermore, that 
while a hopper in this construction is shown 
as the regulator by the movement of which 
the closer is released from its locked-open 
position it will be obvious that other means 70 
operable by means or independently of the 
discharging material or grain could be used 
to accomplish this purpose without departing 
from the spirit and scope of this invention. 

The terms ' ' open-locked " or " locked-open" 75 
and "closed-lock" or "lock closed or shut" 
positions, as herein used in this sxaecification 
in connection with the load -receiver dis- 
charge-opening closer, "will be understood to 
mean, respectively, those positions of the 80 
closer where it is held or locked open to per- 
mit the discharge of the material from the 
bucket and where it is held or locked closed 
to prevent such discharge therefrom. 

This improved weighing machine comprises 85 
in a general way a supply-chute, a load re- 
ceiver or receptacle and its beam mechanism, 
and valve mechanism for regulating the sup- 
ply to the load-receiver, which parts, if de- 
sired, may be similar in construction and in 90 
their means of support to those heretofore de- 
scribed in my various previous patents, to one 
of which it is only deemed necessary to here- 
in particularly specify — 4o wit, Patent No. 
442,719, dated December 16, 1890, with such 95 
modifications as may be herein illustrated or 
pointed out; a closer (designated in a general 
way by A) for the discharge opening or spout 
of the load receiver or receptacle ; means for 
locking the same open, and which means will 100 
be herein designated, for the purpose of this 
specification, as " open-lock-closer means or 
mechanism ;" means (designated in a general 
way by B) for releasing or unlocking such 
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open - locked - closer means or mechanism to 
thereby permit the closer to shut, and prefer- 
ably shown operative with-a regulator or reg- 
ulating means, which latter is herein shown 
5 operable by the discharging load of material, 
and which regulator may or may not com- 
prise a hopper, but in the present structure 
is so shown, and means (designated in a gen- 
eral way by C) and embodying interlocking 

10 means and operatively connected with the 
valve mechanism and closer mechanism for 
locking said closer shut on the opening of the 
valve mechanism and for locking the valve 
mechanism closed on the opening of said 

15 closer, and a part of which mechanism C will 

be herein designated, for the purpose of this 

specification, as "closed-lock-closer means or 

mechanism." 

The framework for carrying the operative 

20 parts of the machine may be of any desired 
construction, but preferably comprises two 
side frames or uprights 2 and 3, connected 
together at the top by a top plate 4, carrying 
a supply-chute 5, and at the bottom by a beam 

25 or base-plate 6. 

The material or load receiver or receptacle 
(designated generally by G) may likewise be 
of any desired construction, but is herein 
shown as a bucket, preferably of the "single- 

30 chambered" type or class, and is supported 
under the supply-chute 5 by means of the 
hangers or bails 7 and 8, that are herein shown 
fixed to the bucket and are preferably sup- 
ported by V- shaped bearings 9 and 10 on the 

35 pivots (preferably knife-edge pivots) 11 and 
12, carried by the bucket-supporting arms 13 
and 14 of the scale-beam 100. This beam 100 
has suitable bearings for supporting the same 
in its oscillations, and which bearings in this 

40 structure are shown comprising V-shaped 
bearings 15 and 16, one adjacent to each end 
of the shaft 17 thereof, and which rest on the 
pivots or knife-edges 18 and 19, that are suit- 
ably supported by bearings 20 and 21 on the 

45 framework. 

Extending rearwardly of the scale-beam 
shaft 17, opposite to the bucket-supporting 
arms 13 and 14, a pair of weight-supporting 
arms 22 and 23 are shown, and which arms 

50 carry a weight 150, preferably rigidly secured 
thereto. It will be understood that such 
weight could be of various constructions and 
might, for instance, be similar to the charac- 
ter of weight set forth in my patent above 

55 cited, if desired, in which case it would pref- 
erably be carried by one arm extending rear- 
wardly from such shaft 17. The weight 150, 
in the present form thereof, when in its nor- 
mal position or position of rest, is shown sup- 

60 ported and resting on a pair of bracket arms 
or supports 24, extending from the rear of 
. the framework. 

The valve mechanism for regulating the 
supply of material to the bucket in the pres- 

65 ent apparatus preferably comprises a pair of 
swinging or oscillatory valves, one operable 
to reduce the flow of such material, and there- 


fore herein designated as the "reducing- 
valve," and the other operable to completely 
cut off such flow and therefore herein desig- 70 
nated as the ' ' cut-off " valve. The reducing- 
valve 30 comprehends a valve-blade 31, pro- 
vided with arms 32 and 33, one at each end 
thereof, and which arms are shown fixed to 
a rock-shaft 34, herein shown supported in 75 
bearings 35 and 30 on the chute 5. This 
shaft is shown extending beyond the valve- 
arms 32 and 33 and chute side walls and con- 
stitutes a means for supporting the cut-off 
valve hereinafter described. Said rock -shaft 80 
carries at one end thereof a crank-arm 37, 
extending approximately at right angles to 
the valve-arms 32 and 33 and likewise fixed 
to said shaft, -whereby it is simultaneously 
operable with the reducing-valve 30. The 85 
free end of this crank-arm is provided with 
a bearing, herein shown in the nature of a 
roll 38, in engagement with the upper side 
of a beam-arm 39, secured to or formed upon 
one of the arms, as 14, of the scale-beam 100, 90 
and which beam-arm 39 extends across the 
line of the valve-axis and beyond the valve- 
blade, whereby on the upward movement of 
the bucket-supporting arms 13 and 14 of the 
scale-beam the valve will be opened. This 95 
reducing-valve 30 is shown in this instance 
provided with a weight 40, preferably formed 
therewith, whereby said valve is a " gravity 
self-closing " valve, operable on the downward 
movement of the bucket to close and reduce 100 
the stream of material. The closing of this 
valve is limited bj means of a suitable stop 
41, formed on one of the valve-arms, as 32, 
or at any other desired place, for engaging 
with a similar stop 42, formed on the chute. 105 
From the foregoing it will thus be seen that 
the reducing-valve is operated on the rise and 
fall of the bucket through the medium of the 
beam-arm 39 and the valve-weight 40. 

The cut-off valve 50 is herein shown com- no 
prising a concaved valve-blade 51, carried by 
a pair of arms 52 and 53, one at each end 
thereof, and which are pivotally secured on 
the rock-shaft 34 for oscillation or rocking 
movement. This valve is likewise shown as 115 
a gravity self-closing valve and therefore pro- 
vided with a weight 54, substantially similar 
to the weight of the reducing-valve, whereby 
the valve at certain predetermined periods in 
the operation of the machine will swing into 120 
position to completely cut off the flow of ma- 
terial to the bucket in a manner more clearly 
hereinafter set forth. The closing movement 
of this valve in this instance is shown limited 
by the rear wall of the valve-blade engaging 125 
with the wall of the chute, Fig. 11, although 
other limiting means might be used. The 
weights for the valves will be experimentally 
determined in the first instance in order to 
secure the proper action of such valves. This 130 
cut-off valve is opened and held open in this 
structure by means of a lever system shown 
operable by a regulator, herein illustrated 
as a "hopper," and which lever system will 
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be hereinafter more particularly described, 
together with the means for permitting such 
valve to close through the medium of its 
weight. 
5 The bucket-closer A, in its preferred form 
herein shown and described, comprises a suit- 
ably-formed plate or closer proper, CO, having 
arms 61 and 62, preferably, and usually 
formed rigid or integral therewith and pivot- 

io ally secured to the bucket by brackets 63, 
whereby said closer is in position to operate 
at the discharge opening or spout 55 of the 
bucket G, and which is herein shown at the 
lower end thereof. In order that the closer 

15 may be self-operating to close such discharge- 
opening of the bucket after the discharge of 
the material therefrom, suitable means is pro- 
vided for actuating the same, and in one form 
thereof it comprises a weight 64, carried at 

20 the free end of a rearward extension of one 
of the arms, as 62, of said closer, and which 
weight will be sufficient to counterbalance 
and quickly shut the closer, but insufficient 
in itself to maintain the same closed against 

25 the weight of the load in the bucket. There- 
fore in order to maintain the closer in closed 
position during the loading of the bucket and 
while the valve mechanism is open and until 
after the same is completely closed and the 

30 supply of material to the bucket cut off suit- 
able locking mechanism is provided, herein 
designated as "closed-lock-closer means or 
mechanism," and which in its preferred form 
illustrated comprehends a locker, shown in 

35 the nature of a latch, and operable in connec- 
tion with a suitable stop. This locker 66 is 
pi votally secured — in this instance at one side 
of the bucket— by some suitable pivotal de- 
vice 67, and it. involves in one form thereof a 

40 series of working parts, and in this particular 
instance such working parts are carried by a 
pair of projecting arms 68 and 69, one of 
which, as 68, is laterally disposed relatively to 
the other and is provided with a cam-shaped 

45 under face 70, for the purpose hereinafter set 
forth. The outer arm, as 69, in this instance 
is provided with a pair of stop-faces or stops, 
one, as 71, at the outer end thereof, while the 
other is in the nature of a projection 72 on the 

50 under side of said arm. The closer is shown 
having the hub 61' of one of its arms, as 61, 
and preferably that one which does not carry 
the weight, formed with a plurality of work- 
ing parts, herein shown comprising a pair of 

55 stops 73 and 71 and illustrated in the nature 
of sectors. These sector-stops are disposed 
side by side in parallel planes, but one some- 
what forward of the other, so that only a por- 
tion of each stop overlaps the other, and one, 

60 as 74, is herein shown preferably having a 
someAvhat longer radius than the other. The 
sector-stop 73 is so disposed relatively to the 
closer that the stop 72 of the locker 66 will 
engage the forward side of said sector-stop 

65 when said closer is shut and when said locker 
is in its normal'locking position, Fig. 3, where- 
by the closer will be prevented from opening 


regardless of the amount of material that may 
be pressing against the same. In order that 
this locking-closed, locker- latch 66 may itself 70 
be locked against movement, suitable mech- 
anism adapted to accomplish this object is 
provided, and which mechanism preferably 
comprises a lever system, shown involving a 
pair of levers, one being in the nature of a 75 
locking link or lever 80, pivotally connected 
at one end with one of the arms, as 53, of the 
cut-off valve 50 of the valve mechanism and 
at its opposite end to the upper end of the 
other lever 81, which is shown herein in the 80 
nature of a bell-crank lever pivotally secured 
by a pivotal device 82 to the bucket. The 
lower or free end of one of the members 81' 
of this bell-crank lever 81 is provided with a 
series of working parts, one of which is in the 85 
nature of a notch or recess 83 for the recep- 
tion of the stop or stop-face 71 of the arm 69 
of the locker-latch 66, whereby movement of 
the latch is prevented when said member 81' 
and latch are interlocked, and whereby the 90 
stop 72 of the latch is maintained in engage- 
ment with the sector-stop 73 of the closer, 
thereby holding such closer tightly and firmly 
shut against the weight of the material in the 
bucket. Iu order, however, to raise the locker 95 
66 and permit the opening of the closer at the 
proper predetermined period in the operation 
of the apparatus and thus permit the dis- 
charge of the bucket-load, the member 81' has 
one of its working parts, preferably compris- too 
ing a laterally-extending projection, herein 
shown as a pin 84, in engagement with the 
cam-face 70 of the arm 68 of the latch 66, 
whereby on the outward movement of the 
member SI' of the lever 81- — which movement 105 
takes place on the closing of the cut-off valve 
50 — the stop 71 of the latch 66 will be first 
disengaged from the recess 83, thus unlock- 
ing the latch 66 and lever 81, and then such 
latch 66 lifted by the pin 84, thereby, disen- no 
gaging the stop 72 of said latch from the sec- 
tor-stop 73, whereby the closer can open in a 
manner that will be obvious from the fore- 
going description. The bell-crank lever thus 
not only actuates the locker, but also retains 115 
the same in inoperative position and permits 
the return of said locker only after the closer 
is shut and the cut-off valve is opening. 

In the present construction of weighing-ma- 
chine when the closer is open the cut-off valve 1 20 
is closed and locked to prevent the flow of 
material to the bucket, this being accom- 
plished in this instance by forming one of the 
working parts of the member 81' of the bell- 
crank lever 81 with a stop-face 85, preferably 125 
conforming to the periphery of the sector-stop 
74, whereby when the closer is open such stop- 
face 85 will engage the sector-stop 74 of said 
closer, Figs. 5 and 6, which is swung into po- 
sition to permit such engagement by the open- 130 
ing of the closer, and thus lock the cut-off 
valve 50 closed through the medium of the 
bell-crank lever 81 and its locking link or 
lever 80. 
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From the foregoing it will be clearly seen 
that on the closing movement of the cut-off 
valve 50 the member 81' of the bell-crank 
lever 81 will first be actuated to release the 

5 interlocking parts of said member 81' and 
latch GO and then during the latter part of its 
closing movement to move the pin 84 of said 
member 81' into operative engagement with 
the cam-face 70 of said latch to thereby raise 

io said latch and disengage its stop 72 from the 
sector-stop 73, and thus unlock the closer 
and permit the weight of the material in the 
bucket to open the same to thereby unload 
said bucket. The concaved stop-face 85 of 

iS said member 81' at this period engages the 
sector-stop 74 and holds the cut-off valve 50 
tightly closed during the entire time that the 
closer is open and until said closer is again 
in its normal closed and locked position. 

20 When the closer is opened, it is locked in 
such open position by open-lock-closer means 
or mechanism, which is disposed in position 
to engage said closer and lock the same open, 
and which locking means in its preferred form 

25 comprehends a locking device, shown in the 
nature of a locker-latch 90, herein illustrated 
pivotally secured to one of the side frames, as 
2, of the framework and therefore carried in- 
dependently of the load -receiver and pref- 

30 erably below the plane of the closer when 
shut. This locking-latch is provided with a 
rearwardly-extending inclined faced arm or 
part 91, adapted to engageastop 92, (seeFig,2,) 
shown formed as a part of the hub on which 

35 said locking device is mounted, and by means 
of which stop the downward movement of 
said locker -latch is limited. This locker- 
latch has a hooked end adapted to engage a 
laterally-extending projection, herein shown 

40 as a pin 93, carried by one of the arms, as 02, 
of the closer and thereby lock such closer 
open, and which locking action is accom- 
plished during that part of the downward 
movement of the bucket which immediately 

45 follows its poising movement, at which time 
the closer is opened and carried into such po- 
sition that its pin 93 passes the curved outer 
face of the latch and under the hook thereof, 
Fig. 5, whereby it will be held in open-locked 

50 position during the entire discharge of the 
bucket. 

After the complete discharge of the bucket- 
load and before the valve mechanism opens 
• it becomes necessary that the closer should 

55 be released or unlocked from its open-lock 
position to permit the same to close by means 
of its counterbalance-weight 04 and thereby 
close the discharge opening or spout of the 
bucket, and to accomplish this purpose suit- 

60 able means is provided for unlocking or re- 
leasing such closer from its locking device 90, 
and which unlocking or releasing means (des- 
ignated in a general way by B) in its pre- 
ferred form is herein shown operative in con- 

65 nection with a regulator or regulating means, 
which, therefore, to a certain extent, may in 
this form of structure constitute a part of 


such unlocking means or mechanism . In one 
preferred form thereof herein shown and de- 
scribed this regulator or regulating means 70 
comprises a hopper (designated in a general 
way by P) operable in one direction by the 
discharging load and supported to have a ris- 
ing-and-falling movement in an inclined di- 
rection for the purpose of increasing its work- 75 
ing stroke over what would be clue to its dif- 
ference of elevation in its extreme positions. 
As one means of supporting this hopper P, 
which may be of any suitable form and con- 
struction, having the usual receiving-mouth 80 
p at its upper side and shown in this con- 
struction with an independent discharge- 
mouth p' below such receiving-month p, the 
uprights or side frames 2 and 3 of the frame- 
work are provided with a pair of forwardly- 85 
extending brackets or projections 95, one at 
each side of the bucket G. To each of these 
brackets 95 the hopper is movably secured by 
means of a pair of parallel levers or arms 90 
and 97, the lower ends of each pair of said 90 
arms being pivotally secured to each side of 
the hopper, respectively, while the upper ends 
thereof are pivotally secured to the brackets, 
whereby the hopper is supported for move- 
ment in a permanently-level position in in- 95 
tersecting planes, and also preferably in such 
position that the discharge end or mouth of 
the load -receiver is within the regulator, 
whereby when such regulator is in position to 
discharge its load the fluffing out or [towage of 100 
the material over the sides of such regulator 
is practical!} 7 avoided. One pair of the hop- 
per-arms — as, for instance,' the arms 97 — is 
formed with a pair of rearwardly-extending 
levers 98, the outer ends of which support a 105 
counterbalance- weight 99, which in this form 
of mechanism is shown as rigid or integral 
with such levers, and which weight is suffi- 
cient to hold the hopper in its normal un- 
loaded position below the bucket. The rising- 1 1 o 
and-falling- movement of the hopper is lim- 
ited by suitable means, such as stops 101 and 
102, shown extending laterally from one of 
the side frames, as 2, and in x^osition to en- 
gage the ujjper and lower faces of one of the 115 
levers 98, carrying the hopper-weight 99. 

The closer -open -lock -unlocking means 
proper in this structure is preferably illus- 
trated operative with the regulator, and it is 
herein shown carried by the regulator and is 120 
preferably in the nature of a latch 105, piv- 
otally secured to one side of said regulator 
and held in position to engage the locking- 
latch 90 by means of a stop, such as pin 100, 
on the regulator. This unlocking-latch 105 125 
has a cam-faced end 107, adapted to engage a 
laterally-extending projection, herein shown 
as a pin 90' of the latch 90, whereby it will be 
seen, Fig. 7, that after all of the grain or 
other material has left the bucket G and the 130 
major portion thereof has likewise passed out 
from the regulator -hopper the same is re- 
turned by means of its weight, whereby, the 
unlocking-latch 105 having been brought into 
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engagement on the rearward movement of 
the hopper with the laterally-extending pin 
90' of the closer-open-lock latch DO, Fig. 7, 
and which latter has been drawn upward, 
5 Figs. 5, G, and 7, by the reascent of the bucket 
to its poisiug-point, which took place on the 
discharge of material equal in amount to that 
which was received by said bucket after the 
reducing-valve reduced the flow thereof, the 

to cam-face of the latch 105 on the continued 
forward return movement of the regulator 
raises the locking-open latch 90 (see dotted 
lines, Fig. 7) and unlocks the same from the 
laterally-extending pin 93 of the closer and 

15 thus permits the same to close by means of 
its counterbalance-weight G4. 

The dotted lines a b, Fig. 7, approximately 
indicate that period in the return movement 
of the hopper during which the closer is un- 

20 locked, while the lines b c indicate that period 

in the movement of said hopper during which 

the valve mechanism is operated to permit a 

resupply to the bucket. 

The means for opening the cut-off valve 50 

25 after the closer completely shuts the dis- 
charge-opening of the bucket comprises in 
the present construction a lever system, the 
actuating-lever 110 thereof having its lower 
end pivotally secured to one of the weight- 

30 arms 98 of the regulator-hopper and its upper 
end to a rockiug lever 111, in the nature of a 
bell-crank lever, which is pivotally secured to 
a projection or bracket 112 of the framework. 
Pivotally secured to the opposite end of this 

35 bell-crank lever 111 is a valve-catch lever 113, 
provided with a catch 114 for engaging a lat- 
erally-extending catch 115, formed on an ex- 
tension 118 of one of the valve-arms, as 53, 
and whereby the cut-off valve can be opened 

40 at the proper period in the operation of the 
machine. The opposite end of this catch-lever 
113 is provided with a counterbalance- weight 
117 for limiting the downward movement of 
the same, the upward movement of such le- 

45 ver, due to the tendency of the weight, being 
limited by the laterally-extending catch 115 of 
the valve in a manner that will be readily un- 
derstood from an inspection-of the drawings. 
In order to release this catch-lever 113 and 

50 permit the closing of the cut-off valve at the 
proper period, one of the bucket hangers or 
bails, as 7, is in this construction provided 
with a laterally-extending pin 7', carried by a 
projection of said hanger and in |)osition to 

55 engage said catch-lever 113 at that period in 
the downward movement of the bucket im- 
mediately after its poising period, to thereby 
release said catch-lever from the catch 115 of 
the cut-off valve and permit the weight of the 

60 same to quickly and completely close said 
valve and thereby cut off the drip. This catch- 
lever is again moved forward to reengage the 
catch 115 of the valve by the rearward move- 
ment of the regulator - hopper, which thus 

65 moves the weight-lever 98 upward, thereby 
actuating the lever system 110, 111, and 113 
and carrying the catch 111 into position to 


engage the catch 115, whereby on the return 
or forward movement of the hopper after the 
closer is shut the cut-off valve will again be 70 
opened to permit a new supply to the bucket. 
From the foregoing it will be seen that the 
operation of this improved weighing-machine 
is substantially as follows : When the supply- 
valves are completely open, Fig. 3, the sup- 75 
ply to the bucket will be continuous and un- 
interrupted; but when the bucket has re- 
ceived a sufficient amount of material to coun- 
terbalance its weight 150 said bucket will 
then descend to its position of poise, and dur- 80 
ing which movement the beam-arm 39 de- 
scends therewith and permits the descent of 
the roll 38, and likewise the descent of the 
weighted reducing-valve 30, Fig. 4, thereby 
reducing the flow of material to a drip, and 85 
when the bucket has received a sufficient 
amount of material to overcome its position 
of poise it still further descends, during which 
movement the pin 7' of the hanger engages 
the catch-lever 113, thereby disengaging the 90 
catches 114 and 115, and thus releases the cut- 
off valve 50, which immediately swings into 
position to cut off such drip, Fig. 5. The 
closing of the cut-off valve 50 operates the 
link-lever 80, and thereby the lever 81, to 95 
first disengage the recess 83 from the locker 
GG and then raise said locker by means of the 
pin 84 and permit the weight of the material 
to open the closer, which is locked open by 
the locking device 90, and which opening 100 
movement of the closer carries the sector- 
stop 74 into engagement with the stop-face 85 
of the member 81' of the lever and thus locks 
the cut-off valve closed, Fig. 5. After a dis- 
charge from the bucket of an amount of ma- 105 
terial equal to the amount received after the 
reducing-valve 30 is closed the bucket rises 
to its poising-point, carrying the closer up- 
ward therewith, and likewise its locking-latch 
90, which, however, still retains the closer no 
open, Fig. 6. During this return upward 
movement of the bucket the beam-arm 39 in 
this particular construction of machine op- 
erates the roll 38 of the reducing-valve and 
opens such valve; but owing to the construe- 115 
tion of the cut-off valve 50, whereby the same 
completely underlaps such reducing-valve 
even when said reducing-valve is in its open 
position, Fig. 11, the valve mechanism is still 
locked closed, and the supply of material thus 120 
remains conrpletely and thoroughly cut off. 
At this period in the operation of the machine 
the regulator or regulator-hopper has been 
moved rear war dry by the discharging load of 
material, Fig. 6, whereby the releasing-latch 125 
105 is brought into engagement with the open- 
lock closer-latch 90, whereby on the return 
or forward movement of said regulator, Fig. 
7, the releasing-latch is operated to unlock 
the closer, which immediately swings into po- 130 
sition by means of its weight to shut the dis- 
charge-opening of the bucket. Said closer is 
then relocked in such closed position by the 
locker GG on the opening movement of the 
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valve, which occurs during the return or for- 
ward movement of the hopper, by means of 
the lever system 110, 111, and 113 in the man- 
ner heretofore described, and which valve 
5 during its opening movement operates Hie 
bell-crank lever 81, thereby carrying its pin 
84, which is in engagement with the cam-face 
08 of the locker GO, inwardly, and thus per- 
mits the descent of said locker GO to lock said 

ro closer, and which locker GG, by the reengage- 
ment of its stop 71 in the recess 83 of the mem- 
81' of said lever 81, is then also locked. In the 
operation of this form of weighing-machine 
it will thus be seen that the operating mech- 

15 anisms are so timed that the discharge-open- 
ing closer is not opened until the cut-off valve 
is completely closed; that the cut-off valve is 
not opened until the closer is completely shut; 
that when the closer is open the cut-off valve 

20 is locked against opening; that when said cut- 
off valve is open said closer is likewise locked 
against opening, so that the closer is locked 
shut during the entire time the bucket is be- 
ing supplied with material and until after the 

25 valve mechanism is completely closed; that 
the cut-off valve is locked closed during the 
entire time that the closer is open and until 
after said closer is completely shut, and that 
such closer is locked open during the entire 

30 and complete discharge of the material from 
the bucket, the releasing of such closer from 
its locked-open position taking place only 
after such complete discharge from the bucket 
and when the major portion of the material 

35 has passed out from the regulator-hopper, at 
which time only it commences to return, and 
which thus insures the complete discharge of 
the bucket-load. It will furthermore be seen 
that the hopper has movements in two inter- 

4° secting planes simultaneously — that is to say, 
it has a rising-and-f ailing movement in a ver- 
tical or perpendicular direction, while simul- 
taneously therewith it has a relatively long 
movement in a direction transversely of its 

45 rising-and-falling plane of movement, where- 
by the regulator moves in the same inclined 
direction at all times and thus remains con-, 
stantly level. From this it will be seen that 
; the hopper when in its normal stationary po- 

50 sition is in one horizontal plane, and that 
when in its lowermost position it is in another 
horizontal plane, and that when in such lower 
horizontal position or plane it is in a vertical 
plane different from and relatively remote to 

55 that vertical plane which it was in when in 
its upper horizontal position or plane, and 
vice versa, so that owing to this particular 
construction and organization the hopper, 
while it carries the material downward, also 

60 carries it transversely of its direction of flow- 
age, and hence laterally of and away from the 
mouth of the load-receiver mouth, and so acts 
to draw the material away from the discharge- 
opening of the bucket and not retain the same 

65 in a compact mass below such opening, as is 
the case with hoppers that have simply a tilt- 
ing movement. 


Having described my invention, I claim — 

1. The combination of a load-receiver hav- 
ing a shiftable member operative to discharge 70 
a load; locking means carried free of the 
load-receiver and adapted to lock said shift- 
able member in its open position; and load- 
discharge-operated regulator mechanism op- 
erative to engage and raise at the point of 75 
engagement therewith, said locking means 
thereby to unlock said shiftable member and 
permit the same to shut. 

2. The combination of a load-receiver; a 
closer therefor shiftable to discharge a load ; 80 
a locking-latch carried free of the load-re- 
ceiver and below the plane of the closer when 

in its closed position for locking said closer 
in its open position ; a regulator movable in 
one direction by the discharging load; and 85 
means carried by said regulator and adapted 
to engage said locking-latch thereby to un- 
lock the closer and permit the same to shut. 

3. The combination with framework, of a 
movable load-receiver; a closer therefor shift- 90 
able to discharge a load ; means carried by 
the framework and independently of said 
load-receiver for locking the closer open ; and 
means movable in a plane coinciding with 
the plane of movement of said locking means 95 
and operative to engage said locking means 

to unlock said closer thereby to permit the 
same to shut. 

4. In a weighing-machine, the combination 
with framework, of a load-receiver provided 100 
with a member shiftable to discharge a load ; 

a locking-latch carried free of said receiver 
and pivotally secured to said framework and 
operative to lock said shiftable member in its 
open position; a regulator operable in one 105 
direction by the discharging load; and an 
unlocking device pivotally secured to said 
regulator and operative therewith on its re- 
turn movement to directly engage and raise 
at the point of engagement therewith said no 
locking - latch thereby to unlock the closer 
and permit the same to shut. 

5. The combination with framework, of 
weighing mechanism provided with a mem- 
ber shiftable to discharge a load; means for 115 
locking said member shut; means supported 

on said framework and carried free of the 
load-receiver for locking said shiftable mem- 
ber open; and regulator mechanism operative 
to engage and raise at the point of engage- 12c 
ment therewith said last-mentioned locking- 
means, thereby to unlock said shiftable mem- 
ber from its open-lock position and permit it . 
to shut. 

6. In a weighing-machine, the combination, 125 
with framework, of a permanently-level reg- 
ulator; and a plurality of depending arms 
pivotally connected to said regulator and to 
said framework, one or more of said arms 
being disposed at each side of said regulator, 130 
whereby said regulator will be maintained in 

a level position throughout its movements. 

7. The combination with weighing mech- 
anism embodying a load-receiver provided 
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with a shiftable closer, of a valve operative 
to regulate the supply of material to said re- 
ceiver; means for locking the valve shut 
when the closer is open and for locking the 
S closer shut when the valve is open, and com- 
prising a multiplicity of coacting members, 
one of which coacts with a closer member to 
lock the closer shut when the valve is open, and 
another of which is connected with the valve 
10 and coacts with said first-mentioned member 
to assist in locking said closer shut, and then 
coacts with another closer member to lock 
the valve shut when said closer is open. 

8. The combination, of a bucket or recep- 
15 tacle provided with a closer shiftable for dis- 
charging the load; means for locking the 
closer in its open position; a permanently- 
level regulator having movements, simulta- 
neously, in two intersecting planes and op- 

20 erable in one direction by the discharging 
load; and means operative with said regula- 
tor, for unlocking the closer to thereby per- 
mit the same to shut. 

9. The combination, of a bucket or recep- 
25 tacle provided with a closer shiftable for dis- 
charging the load; means for locking the 
closer in its open position; a permanently- 
level regulator having movements in two in- 
tersecting planes and operable in one direc- 

30 tion by the discharging load; and means op- 
erable in the same planes of movement there- 
with for releasing the locking means to there- 
by permit said closer to shut. 

10. The combination with framework, of a 
35 load-receiver; a closer for said receiver and 

shiftable to discharge a load; a locking-latch 
supported on said framework and carried 
free of said load-receiver and operative to 
lock said closer open; a load-discharge-oper- 

40 ated hopper disposed below said load-re- 
ceiver; and a shiftable latch carried on said 
hopper at one side thereof, and operative 
therewith on its return movement to engage 
and raise said locking-latch thereby to unlock 

45 the closer and permit the same to shut. 

11. The combination with weighing mech- 
anism embodying a load-receiver provided 
with a shiftable closer, of a valve operative 
to regulate the supply of material to said re- 

50 ceiver; means for locking the valve shut when 
the closer is open, and for locking the closer 
shut when the valve is open, and comprising a 
locker for locking the closer shut, and a con- 
nector non-connected with the closer and con- 

55 necting the locker with the valve and opera- 
tive on the opening of the closer to itself co- 
act with said closer to lock the valve shut. 

12. The combination, of a bucket or recep- 
tacle provided with a closer shiftable for dis- 

60 charging the load; a locking-latch for locking 
the closer in its open position ; a permanently- 
level hopper having movements in two inter- 
secting planes, simultaneously, and movable 
in one direction by the discharging load ; and 

65 a latch carried thereby and operative there- 
with on its return movement for unlocking 
the closer to thereby permit the same to shut. 


13. The combination, with weighing mech- 
anism embodying a bucket or receptacle pro- 
vided with a closer shiftable for discharging 70 
the load and having a laterally-extending pin, 

of a locking device also having a laterally-ex- 
tending pin and operable to engage the closer- 
pin to lock said closer in its open position; a 
hopper movable in one direction by the dis- 75 
charging load; and a cam-faced latch carried 
thereby and operative therewith on its return 
movement to permit its cam-face to engage 
the pin of the locking device and thereby un- 
lock the same from the pin of the closer to 80 
permit the same to shut. 

14. The combination, with weighing mech- 
anism embodying a bucket or receptacle pro- 
vided with a closer shiftable for discharging 
the load and having a laterally-extending pin, 85 
of a latch also having alaterally-extending 
pin and operable to lock said closer in its open 
position ; a stop device for limiting the move- 
ment of said latch; a permanently-level hop- 
per having movements simultaneously in two 90 
intersecting planes and operable in one direc- 
tion bj r the discharging load ; and a cam-faced • 
latch carried thereby and operative to engage 
the pin of the latch on the return movement 

of said hopper, to thereby unlock said closer- 95 
locking latch and permit the closer to shut. 

15. In a weighing-machine, the combina- 
tion with weighing mechanism embodying a 
movable load-receiver having a load-discharge 
mouth, of a permanently-level, bodily-mo v- 100 
able regulator; downwardly-extending arms 
supporting said regulator in position below 
said receiver to permit the discharge-mouth 
thereof to be within said regulator when said 
receiver is in position to discharge its load, 105 
said regulator being operative by the dis- 
charging material and having its principal 
movement in a direction transversely of the 
plane of movement of the load - receiver, 
whereby the discharging material is carried no 
transversely of its direction of flowa,ge and 
laterally of and away from the discharge- 
mouth of said receiver, thereby to prevent 
the compacting of the discharging material 
adjacent to said receiver-mouth. 115 

16. In a weighing-machine, the combina- 
tion with weighing mechanism embodying a 
load -receiver; a permanently -level, bodily- 
movable regulator having pivotal connection 

to its support above the lower end of said re- 120 
ceiver and in position below said receiver to 
have the discharge-mouth thereof within said 
regulator when the load-receiver is in posi- 
tion to discharge its load. 

17. The combination of a load-receiver pro- 125 
vided with a shiftable member operative to 
discharge a load; a valve operative to regu- 
late the supply of material to the load-re- 
ceiver ; a shiftable locker for locking the shift- 
able member shut; and means, directly se- 130 
cured to said load-receiver and having a link- 
age connection with said valve and in perma- 
nent engagement with said locking means, and 
operative, by the valve on the closing thereof, 


600,022 


to actuate and disengage the locking means 
from said shift-able member, and thereby per- 
mit said member to open and discharge the 
load. 
5 18. The combination with weighing mech- 
anism embodying a load-receiver provided 
with a shift-able closer carrying a stop, of a 
valve operative to regulate the supply of ma- 
terial to said load-receiver; and locking means 

i o operative to lock the closer shut on the opening 
of the valve, and to lock the valve closed on the 
opening of the closer, and comprising a locker 
operative to lock the closer shut, an actuator 
secured to said load-receiver and having a 

15 linkage connection with said valve, and oper- 
ative on the closing of the valve to actuate 
said locker and thereby unlock the closer, 
and adapted to be engaged by said closer-stop 
on the opening of said closer, thereby to lock 

20 the valve shut. 

19. The combination with weighing mech- 
anism embodying a load-receiver provided 
with a shiftable closer, of a valve operative to 
regulate the supply of material to said re- 

25 ceiver; and means for locking the valve closed 
when the closer is open, and for locking the 
closer shut when the valve is open, and com- 
prising a multiplicity of coacting members, a 
pair thereof being carried by the closer, an- 

30 other carried by the load-receiver and coact- 
ing with one of said closer members to lock 
the closer shut, and another carried by said 
receiver and having connection with said 
valve and coacting with the member carried 

35 by the receiver to assist in locking said closer 
shut when the valve is open, and then coact- 
ing with the other closer member of said pair 
to lock the valve shut when the closer is open. 

20. The combination, of a load-receiver pro- 
40 vided with a shiftable closer; means for lock- 
ing the closer shut; and means for locking 
said closer -locking means and operable di- 
rectly to actuate the same after it is unlocked 
therefrom, thereby to unlock the closer and 

45 permit said closer to open. 

21. The combination, of a load-receiver pro- 
vided with a shiftable closer ; a valve operable 
to regulate the supply of material to said load- 
receiver; means for locking the closer shut; 

50 locking means operable to lock said closer- 
locking means, and also operative in connec- 
tion with the closer to lock the valve closed 
on the opening of said closer. 

22. The combination, of a load-receiver pro- 
55 vided with a shiftable closer; valve mechan- 
ism operable to regulate the supply of mate- 
rial to said load-receiver and comprising a re- 
ducing-valve and a cut-off valve; means for 
locking the closer shut; means connected with 

60 the cut-off valve and operable to lock said 
closer-locking means; and means operative 
with the closer to engage said last-mentioned 
locking means, thereby to lock said cut-off 
valve closed on the opening of the closer. 

65 23. The combination, of a bucket or recep- 
tacle provided with a shiftable closer; a valve 
for regulating the supply of material to said 


bucket; a locker operable to lock the closer 
shut; a lever system connected with said 
valve, for locking said locker and having 70 
means for actuating said locker after said le- 
ver system is unlocked therefrom, to thereby 
unlock said closer and permit it to open ; and 
means operative with said closer, for engag- 
ing said lever system to lock the valve closed 75 
on the opening of the closer. 

24. The combination, with weighing mech- 
anism embodying a bucket or receptacle pro- 
vided with a shiftable closer having a pair of 
stops, of a valve for regulating the supply of 80 
material to said bucket; a locking-latch car- 
ried by said bucket and operable to engage 
one of said stops, to lock the closer shut; a 
lever S3 7 stem also carried by said bucket and 
directly connected with said valve, for lock- 85 
ing said latch and also having means for ac- 
tuating said locking-latch after said lever sys- 
tem is unlocked therefrom, to thereby unlock 
said closer and permit it to open, and in po- 
sition to be engaged by the other stop of said 90 
closer to thereby lock the valve closed on the 
opening of the closer. 

25. The combination, of a bucket or recep- 
tacle provided with a shiftable closer; a valve 
for regulating the supply o£ material to said 95 
bucket; a locker in position to lock said closer 
shut and having a stop or stop-face ; an d an ac- 
tuating-lever in position and having a recess 
for engaging the stop of the locker, to thereby 
lock the same, and operable on the actuation 100 
of said valve to lock and unlock said locker. 

2G. The combination, with weighing mech- 
anism embodying a bucket or receptacle pro- 
vided with a shiftable closer, of a valve for 
regulating the supply of material to said 105 
bucket; a locker in position to lock said closer 
shut and having a stop and a cam-faced part; 
and an actuating-lever in position and oper- 
able on the actuation of the valve and hav- 
ing a recess for engaging said stop, to there- no 
by lock the locker, and having means for on- 
gaging said locker, after it is unlocked there- 
from. 

27. The combination, of a bucket or recep- 
tacle provided with a shiftable closer having 115 
a plurality of working parts; a valve for reg- 
ulating the supply of material to the bucket; 

a locker carried by said bucket and also hav- 
ing a plurality of working parts, one operable 
to engage one of the working parts of the 120 
closer, to lock the same shut; a lever system 
also carried by said bucket and connected 
with said valve, and one of the members there- 
of likewise having a plurality of working- 
parts, one adapted to engage a working part 125 
of said locker to lock the same, another op- 
erable to engage another working part of said 
locker to actuate the same after it is unlocked 
therefrom, and another in position to be en- 
gaged by one of the working parts of the closer 130 
for locking the valve closed on the opening of 
said closer. 

28. The combination, with weighing mech- 
anism embodying a bucket or receptacle pro- 


600,032 


vided with a shiftable closer having a pair of 
sector-stops, of a valve for regulating the sup- 
ply of material to said bucket ; a locking-latch 
carried by said bucket and having a pair of 
S stops and" a cam-faced part and operable to 
permit one of its stops to engage one of the 
sector -stops of said closer, to thereby lock 
the closer shut; a lever system carried by the 
bucket and operatively connected with said 

10 valve, one of the members thereof having a 
series of working parts, one operable to inter- 
lock with one of the stops of the locking-latch 
to thereby lock said latch, another adapted 
to engage the cam-faced part of said locking- 

15 latch to actuate the same after it is unlocked 
from said member, and another in position to 
be engaged by the other sector-stop of the 
closer to thereby lock the valve closed on the 
opening of the closer. 

20 29. The combination, with weighing mech- 
anism embodying a bucket or receptacle pro- 
vided with a shiftable closer having a pair of 
sector-stops, of a valve for regulating the sup- 
ply of material to said bucket ; a locking-latch 

25 carried by said bucket and having a pair of 
stops and a cam-faced part and operable to 
permit one of said stops to engage one of the 
sector-stops of the closer, to thereby lock the 
same shut; a lever system carried by the 

30 bucket and embodying a link pivotally con- 
nected with said valve ; and a member having 
a notch or recess adapted to receive one of 
the stops of the locking-latch to thereby lock 
the same, said member also having a pin op- 

35 erable to engage the cam-faced part of said 
locking-latch to actuate the same after it is 
unlocked therefrom ; and a stop-face or stop 
in position to be engaged by the other sector 
of the closer, for locking said valve closed on 

40 the opening of the closer. 

30. The combination, of a bucket or recep- 
tacle provided with a shiftable closer, a valve 
operable to regulate the supply of material to 
said bucket; means for locking said closer 

45 shut; means operable on the actuation of the 
valve for locking said closer-locking means; 
means for locking said closer open ; a regula- 
tor operable in one direction by the discharg- 
ing load; and means operative therewith on 

50 its return movement for unlocking the closer 
to thereby permit the same to shut. 

31. The combination, of a bucket or recep- 
tacle provided with a shiftable closer ; a valve 
operable to regulate the supply of material to 

55 said bucket; means for 'locking the closer 
shut; means operable on the actuation of the 
valve for locking said closer-locking means 
and for actuating said closer-locking means 
after it is unlocked therefrom, to unlock the 

60 closer and permit it to open ; means for lock- 
ing said closer open; a regulator operable in 
one direction by the discharging load ; and 
means operative therewith on its return move- 
ment for unlocking the closer to thereby per- 

65 mit the same to shut. 

32. The combination, of a bucket or recep- 


tacle provided with a shiftable closer, of a 
valve operable to regulate the supply of ma- 
terial to said bucket; means for locking the 
closer shut; actuating means operable on the 70 
operation of the valve, for locking said closer- 
locking means and for actuating said closer- 
locking means after it is unlocked therefrom 
to thereby unlock the closer and permit it to 
open; means operable on the actuation of the 75 
closer, for engaging said actuating means to 
thereby lock the valve closed on the opening 
of said closer; means for locking said closer 
open ; a regulator operable in one direction by 
the discharging load; and means operative 80 
therewith on its return movement for unlock- 
ing the closer to thereby permit the same to 
shut. 

33. The combination, of a bucket or recep- 
tacle provided with a shiftable closer, a valve 85 
operable to regulate the supply of material 

to said bucket; means operatively connected 
with said valve and closer and operative to 
lock said closer shut on the opening of the 
valve and to lock the valve closed on the open- 90 
ing of the closer; means for locking open the 
closer; a permanently-level regulator having 
movements in two intersecting planes, simul- 
taneously, and operable in one direction by 
the discharging load; and means operable 95 
therewith to unlock said closer and thereby 
permit the same to shut. 

34. The combination, of a bucket or recep- 
tacle provided with a shiftable closer; valve 
mechanism operable to regulate the supply of 100 
material to said bucket and comprising a re- 
ducing-valve and a cut-off valve; means in 
operative connection with the closer and di- 
rectly connected to the cut-off valve and op- 
erative by said valve to lock the closer shut 105 
on the opening of said cut-off valve and to 
lock said cut-off valve closed on the opening 

of the closer; means for locking open the 
closer; a regulator-hopper operable in one di- 
rection by the discharging load; and means no 
carried thereby and operative therewith oil 
its return movement to unlock the closer and 
thereby permit the same to shut. 

35. The combination, of a receptacle; aper- 
manently-level regulator supported in posi- 115 
tion for simultaneous movement in intersect- 
ing planes and operable in one direction by 
the discharging load from said receptacle; a 
valve operable to regulate the supply of ma- 
terial to said receptacle; and means opera- 120 
tive by said regulator for opening said valve. 

36. In combination, with framework, of a 
bucket or receptacle provided with a closer 
shiftable for discharging the load; a valve 
operable to regulate the supply of material 125 
to the bucket; a movable hopper pivotally 
supported on said framework, for movement 

in intersecting planes by a plurality of par- 
allel depending arms or levers and operable 
in one direction by the discharging load; a 130 
counterbalance-weight carried by one of said 
arms; and means connected to said weight- 
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arm and in operative engagement with the 
valve, for opening the same on the return 
. movement of the hopper. 

37. The combination, of a bucket or recep- 
5 tacle provided with a closer shiftable for dis- 
charging the load ; valve mechanism operable 
to regulate the supply of material to said 
bucket and comprising a redncing-valve op- 
erable on the movement of the bucket, and a 

io cut-off valve; a permanently - level hopper 
having movements in twointersectingplanes, 
simultaneously, and operable in one direction 
by the discharging load; and means in opera- 
tive connection with said hopper and the cut- 
is off valve, for opening said valve on the re- 
turn movement of said hopper. 

38. The combination, of a bucket or recep- 
tacle provided with a shiftable closer for dis- 
charging the load; valve mechanism operable 

20 to regulate the supply of material to said 
. bxicketand comprising a reducing- valve oper- 
able on the movement of the bucket, and a 
cut-off valve; a locking device for locking said 
closer shut; means connected with the cut-off 

25 valve and operable to both lock said locking 
device and actuate the same after it is un- 
locked therefrom, to permit the closer to open ; 
means carried by the closer and operable in 
connection with the means connected to the 

30 cut-off valve, for locking said cut-off valve 
closed on the opening of the closer; means for 
locking the closer open; a permanently-level 
hopper having movements in two intersecting 


planes, simultaneously; and means operative 
therewith for unlocking the closer, to thereby 35 
permit the same to shut and for opening the 
cut-off valve. 

39. The combination, of a load-receiver pro- 
vided with a closer shiftable to discharge the 
load; a valve operable to regulate the supply 40 
of material to said load-receiver; means for 
locking the closer shut; means in permanent 
engagement with said closer-locking means 
and operable by said valve directly to actuate 
said closer-locking means, thereby to unlock 45 
the closer and permit the same to open, and 
also adapted to permit said closer -locking 
means to return into position after the closer 

is shut and thereby relock said closer. 

40. The combination, of a load-receiver pro- 50 
videdwith a closer shiftable to discharge the 
load ; a valve operable to regulate the supply 

of material to said load-receiver; means for 
locking the closer shut; locking means di- 
rectly connected to and operable with said 55 
valve directly to actuate said closer-locking 
means, thereby to unlock the closer and per- 
mit the same to open, and also operable to 
retain said closer-locking means in its inop- 
erative position and to permit said locking 60 
means to return into position to relock the 
closer after it is shut. 
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